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(54) Method and apparatus for interfacing among mobile terminal, base station and core network 
in mobile telecommunication system 



(57) A method, apparatus and a computer readable 
record media storing instructions for executing the same 
method for interfacing among a hybrid type synchro- 
nous or asynchronous terminal to a core network in a 
next generation mobile telecommunications system. 
The hybrid type synchronous or asynchronous radio 
network determines the operating type of the core net- 



work when the core network has a connection thereto, 
and sends the determined core network operating type 
information and information related to the core network 
to the hybrid type synchronous or asynchronous termi- 
nal, thereby allowing the synchronous or asynchronous 
terminal to smoothly perform a data interfacing opera- 
tion with the core network. 
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Description 

Field of the Invention 

[0001] The present invention relates in general to a 
technique for interfacing among a mobile terminal, a 
base station (BS) and a core network in a next-genera- 
tion mobile telecommunications system, and more par- 
ticularly to a method, an apparatus and a computer 
readable record media storing instructions for executing 
th e same method for interfacjD gjaroQnq^a,,hybrid„tvpe 
mobile terminal, a hybrid type base transceiver station/ 
base station controller (BTS/BSC) and a core network 
i n a next-g ene rat ion telecommunic ation s ystem , t e.g. ln an_ 
i ntemational~mobi le telecommunicati ons-2000 (IM T- 
2000) system and soonTin which a hybrid type synchro- 
nous or hybrid type asynchronous radio network deter- 
mines an operating type of the core network when the 
core network has a connection thereto, and sends infor- 
mation about the determined core network operating 
type and information related to the core network to a hy- 
brid type mobile terminal. 

[0002] In more detail, the present invention relates to 
a method, an apparatus and a computer readable 
record media storing instructions for executing the same 
method for interfacing among a hybrid type mobile ter- 
minal, a hybrid type base transceiver station/base sta- 
tion controller (BTS/BSC) and a core network in a mobile 
telecommunications system, wherein a hybrid type syn- 
chronous radio network having a hybrid type BTS/BSC 
determines the operating type of the core network when 
the core network has a connection thereto, and sends 
the determined core network operating type and infor- 
mation related to the core network tothe hybrid type syn- 
chronous terminal over a synchronous channel (Sync 
channel), and the hybrid type synchronous terminal rec- 
ognizes the operating type of the core network on the 
basis of the core network operating type information 
(hereinafter, refers to "CN type") and sets a protocol ac- 
cording to the information related to core network. 
[0003] Further, the present invention relates to a 
method, an apparatus and a computer readable record 
media for executing the same method for interfacing an 
asynchronous terminal and a hybrid type asynchronous 
BTS/BSC with a core network in a mobile telecommu- 
nications system, wherein a hybrid type asynchronous 
radio network having a hybrid type asynchronous BTS/ 
BSC determines an operating type of the core network 
when the core network has a connection thereto, and 
sends the determined core network operating type in- 
formation and information related tothe core network to 
a hybrid type asynchronous terminal over a broadcast 
control channel (BCCH), and the hybrid type asynchro- 
nous terminal recognizes the core network on the basis 
of the core network operating type information and sets 
a protocol according to the information related to the 
core network. 



Description of the Prior Art 

[0004] In a conventional synchronous mobile tele- 
communications system, a synchronous terminal is con- 
-5 nected to a synchronous radio network (for example, a 
CDMA-2000 radio n etwork), and an ANSI-41 network is 
connected to a core network. 

[0005] In a conventional asynchronous mobile tele- 
communications system, an asynchronous terminal is 

io connected to an asynchronous radio network (for exam- 
ple, a universal mobile telecommunication system 
(UMTS) terrestrial radio access network (UTRAN)), and 
a global system for mobile communications-mobile ap- 
plication part (GSM-MAP) network is connected to a 

is core network. 

[0006] Fig. 1 shows core network interface architec- 
tures of the conventional synchronous/asynchronous 
mobile telecommunication systems as mentioned 
above. 

20 [0007] Fig. 1 A is a view showing the core network in- 
terface architecture of the conventional synchronous 
mobile telecommunications system. In this drawing, the 
reference numeral 11 denotes a synchronous terminal, 
12 denotes a synchronous radio network (i.e., a code 

25 division multiple access-2000 (CDMA-2000) radio net- 
work) which performs a data interfacing operation with 
the synchronous terminal 11 and includes a synchro- 
nous base transceiver station/base station controller 
(BTS/BSC), and 13 denotes a synchronous core net- 

30 work which is connected to the synchronous radio net- 
work 12 and includes a synchronous mobile services 
switching center (MSC) 14 and an ANSI-41 network 15. 



[0008] In the above core network interface^rchitec^" 
ture of the conventional synchronous mobile telecom- 

35 munications system, the synchronous terminal 11 can 
be connected to only the synchronous radio network 12 
as well known to one skilled in the art, which is in turn 
connected to the synchronous core network 1 3, thereby 
allowing the synchronous terminal 11 to be interfaced 

40 with only the synchronous core network 1 3. 

[0009] Fig. 1 B is a view showing the core network in- 
terface architecture of the conventional asynchronous 
mobile telecommunications system. In this drawing, the 
reference numeral 21 denotes an asynchronous termi- 

45 nal, 22 denotes an asynchronous radio network (i.e., a 
UTRAN) which includes a base transceiver station 
(BTS) and a radio network controller (RNC), and 23 de- 
notes an asynchronous core network which includes an 
asynchronous mobile services switching center (MSC) 

50 24 connected to the UTRAN 22 and a GSM-MAP net- 
work 25 connected to the asynchronous MSC 24. 
[0010] In the above core network interface architec- 
ture of the conventional asynchronous mobile telecom- 
munications system, the asynchronous terminal 21 is 

55 connected to the asynchronous radio network 22 (i.e., 
UTRAN) which is in turn connected to the asynchronous 
core network 23, thereby allowing the asynchronous ter- 
minal 21 to perform a data interfacing operation with the 
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asynchronous core network 23. 

[001 1] Fig. 2 shows layered protocol structures of the 
conventional synchronous/asynchronous mobile tele- 
communication systems as mentioned above. 
[001 2] Fig. 2 A is a view showing the layered protocol 
structure of the conventional synchronous mobile tele- 
communications system. In this drawing, the reference 
numeral 30 denotes a synchronous terminal, 40 a syn- 
chronous radio network and 50 a synchronous core net- 
work connected to the synchronous radio network 40. 
[0013] The synchronous terminal 30 comprises a 
Iayer3 31 , a Iayer2 35 and a layerl 36. The Iayer3 31 
includes a synchronous call control (CC) entity 32 for 
management of a call and a synchronous mobility man- 
agement (MM) entity 33 for management of a mobility 
[0014] The layerl 36 is a physical layer which offers 
data transport services to higher layers and transfers 
transport blocks over a radio interface. 
[0015] The Iayer2 35 is a data link layer which in- 
cludes following sub layers, a medium access control 
(MAC) sub layer and a radio link control (RLC) sub layer. 
However, the sub layers are not shown in this drawing. 
[001 6] The MAC sub layer offers data transfer servic- 
es on logical channels to a higher layer (RLC sub layer) 
and on transport channels to a lower layer (the physical 
layer 36). The MAC sub layer is responsible for mapping 
of the logical channel onto the appropriate transports 
channel. 

[0017] The RLC sub layer offers data transfer servic- 
es on primitive to a higher layer and on logical channels 
toa lower layer (MAC sub layer). Also, the RLC sub layer 
performs error correction, duplicate detection, ciphering 
and flow control of the data. 

[0018] The Iayer331 is a network layer which includes 
following sub layers, a synchronous radio resource (RR) 
sub layer, a synchronous call control (CC) entity 32 and 
a mobility management (MM) entity 33. In synchronous 
system, the synchronous RR sub layer is not apparently 
separated from the others in the Iayer3 31 . 
[001 9] The RR sub layer offers data transfer services 
on primitive to a lower layer (RLC sub layer) and handles 
a control plane signaling of the Iayer3 31 between a user 
equipment (UE) and a synchronous radio network. The 
RR sub layer manages a radio resource. Also, the RR 
sub layer assigns/re-configures/releases the radio re- 
source to UE/UTRAN. 

[0020] The CC entity handles a call control signaling 
of Iayer3 between the UEs and the synchronous radio 
network. 

[0021] The MM entity handles a mobility management 
signaling of Iayer3 between the UEs and the synchro- 
nous radio network. 

[0022] The layers 3 to 1 31 , 35 and 36 in the synchro- 
nous terminal 30 communicate with corresponding lay- 
ers 41 , 45 and 46 in the synchronous radio network 40. 
[0023] The synchronous radio network 40 comprises 
a Iayer3 41, a Iayer2 45 and a layerl 46. The layers 3 
to 1 in the synchronous radio network 40 correspond 



4 

respectively to those in the synchronous terminal 30. 
[0024] The layers 3 to 1 41 , 45 and 46 in the synchro- 
nous radio network 40 communicate with corresponding 
layers 31 , 35, 36, 51 , 55 and 56 in the synchronous ter- 

s minal and the synchronous core network 50. 

[0025] The synchronous core network 50 comprises 
a Iayer3 51 , a Iayer2 55 and a layerl 56. The layers 3 
to 1 in the synchronous radio network 50 correspond 
respectively to those in the synchronous terminal 30. 

10 [0026] The layers 3 to 1 51 , 55 and 56 in the synchro- 
nous core network 50 communicate with corresponding 
layers 41 , 45 and 46 in the synchronous radio network 
40. 

[0027] In the conventional synchronous terminal and 

is radio network as the layered protocol structure, the syn- 
chronous terminal 30 receives a Sync channel message 
from the synchronous radio network 40 over a Sync 
channel and acquires information necessary to its con- 
nection to the synchronous core network 50, including 

20 information related to the synchronous core network 50 
and information about the synchronous radio network 
40, from the received Sync channel message. 
[0028] In other words, for interfacing with the synchro- 
nous AN SI -41 network via the synchronous radio net- 

25 work, the synchronous terminal acquires system infor- 
mation (i.e., information related to the radio network and 
core network) through a system determination sub- 
state, a pilot channel acquisition sub-state, a Sync chan- 
nel acquisition sub-state and a timing changing sub- 

30 state after it is powered on. 

[0029] Fig. 6 is a flowchart illustrating a procedure 
where the synchronous terminal acquires the system in- 
formation through the four station transitions as men- 
tioned above. 

35 [0030] The first state, or the system determination 
sub-state, S1 , is a state where the synchronous terminal 
selects a code division multiple access (CDMA) system 
with which it should communicate. Before being pow- 
ered off, the synchronous terminal stores a CDMA chan- 

40 nel number that it uses at the present time, a CDMA area 
list, a system identification (SID) list, a network identifi- 
cation (NID) list and other information in its memory. 
Thereafter, upon being powered on, the synchronous 
terminal selects a CDMA system with which it can com- 

45 municate, on the basis of the above information stored 
in its memory and a CDMA system selection algorithm, 
which is provided from a terminal manufacturer. After 
selecting the CDMA system, the synchronous terminal 
shifts to the next state, or the pilot channel acquisition 

so sub-state, S2 to acquire a pibt. 

[0031] The pilot channel acquisition sub-state S2 is a 
state where the synchronous terminal obtains a pilot 
channel and thus selects a base transceiver station. Af- 
ter selecting the CDMA system, the synchronous termi- 

55 nal acquires a pilot with the same CDMA channel 
number, or CDMA frequency number, as that corre- 
sponding to the selected CDMA system. After acquiring 
the pilot, the synchronous terminal shifts to the next 
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state, or the Sync channel acquisition sub-state, S3. 
[0032] The Sync channel acquisition sub-state S3 is 
a state where the synchronous terminal acquires infor- 
mation of a system selected through the above pilot 
channel acquisition and timing information of the select- s 
ed system. The synchronous terminal receives a Sync 
channel message from the base transceiver station se- 
lected at the above pilot channel acquisition sub-state 
over a Sync channel and obtains the information of the 
selected system and the system timing information from 10 
the received Sync channel message. Such a Sync chan- 
nel message is produced by the system and then sent 
to the synchronous terminal over the Sync channel. 
[0033] Information elements as shown in Fig. 7A are 
written in the Sync channel message received by the is 
synchronous terminal, as follows: 

a) Protocol Revision Level: 8 bits; 

b) Minimum Protocol Revision Level: 8 bits; 

c) System Identification: 15 bits; 20 

d) Network Identification: 16 bits; 

e) Pilot Pseudo Noise (PN) sequence offset index: 
9 bits; 

f) Long Code State: 42 bits; 

g) System Time: 36 bits; 25 

h) The number of Leap seconds that have occurred 
since the start of System Time: 8 bits; 

i) Offset of local time from System Time: 6 bits: 
j) Daylight savings time indicator:. 1 bit; 

k) Paging Channel Data Rate: 2 bits; 30 
I) Frequency assignment: 11 bits; 
m) Extended frequency assignment: 11 bits; and 
n) Orthogonal transmit diversity mode: 2 bits. 

[0034] The synchronous terminal stores the following 35 
information elements from the received Sync channel 
message in its memory: 

a) Protocol Revision Level: 8 bits; 

b) Minimum Protocol Revision Level: 8 bits; 40 

c) System Identification: 15 bits; 

d) Network Identification: 16 bits; 

e) Pilot PN sequence offset index: 9 bits: 

f) Long Code State: 42 bits; 

. g) System Time: 36 bits; 46 

h) Paging Channel Data Rate: 2 bits; and 

i) Orthogonal transmit diversity mode: 2 bits. 

[0035] After completing the above procedure, the syn- 
chronous terminal shifts to the timing changing sub- so 
state S4. - ^ 
[0036] The timing changing sub-state S4 is a state 
where the synchronous terminal synchronizes its timing 
with that of the selected CDMA system. The synchro- 
nous terminal synchronizes its timing with that of the se- ss 
lected CDMA system on the basis of the information el- 
ements in the Sync channel message, received at the 



above Sync channel acquisition sub-state and stored in 



its memory. After being timed with the selected CDMA 
system, the synchronous terminal enters a standby 
mode S5. 

[0037] At the standby mode S5, the synchronous ter- 
minal monitors a paging channel of the selected system. 
Namely, at the standby mode S5, the synchronous ter- 
minal receives messages (a system parameter mes- 
sage, an access channel message, a registration re- 
quest message, etc.) sent over the paging channel. 
[0038] Fig. 2B is a view showing the layered protocol 
structure of the conventional asynchronous mobile tel- 
ecommunications system. In this drawing, the reference 
numeral 60 denotes an asynchronous terminal, 70 a 
UTRAN and 80 an asynchronous core network. 
[0039] The asynchronous terminal 60 comprises a 
Iayer3 61 , a Iayer2 65 and a layerl 66. In particular, the 
Iayer361 includes a non-access stratum (NAS) part and 
an access stratum (AS) part. The NAS part includes an 
asynchronous call control (CC) part 62 for management 
of a call and an asynchronous mobility management 
(MM) part 63 for management of a mobility. The AS part 
includes an asynchronous radio resource control (RRC) 
part. In the asynchronous system, the asynchronous 
RRC sub layer is apparently separated from the NAS 
part. Functions of the asynchronous RRC sub layer are 
the same as those of the synchronous RR sub layer. 
[0040] The UTRAN 70 comprises a Iayer3 71 , a Iayer2 
73 and a layerl 74. The Iayer3 71 of the UTRAN 70 has 
no NAS part having asynchronous CC part and asyn- 
chronous MM part. The layers 3 to 1 of the UTRAN 70 
are connected and correspond respectively to those in 
the asynchronous terminal 60 and those in the asyn- 
chronous core network 80. However, since the UTRAN 
70 does not have the NAS part, i.e., the asynchronous 
CC part and the asynchronous MM part, the NAS parts 
of the asynchronous terminal 60 and the asynchronous 
core network 80 are coupled to each other not through 
the UTRAN 70. 

[0041] The asynchronous core network 80 comprises 
a Iayer3 having a NAS part 81 connected to that of the 
asynchronous terminal 60 and a AS part, a Iayer2 85 
and a layerl 86 connected respectively to those in the 
UTRAN 70. The NAS part comprises an asynchronous 
CC part 82 for management of a call and an asynchro- 
nous MM part 83 for management of a mobility. 
[0042] Functions of the Iayer3 to 1 of the asynchro- 
nous system are similar with those of the synchronous 
system except for an operating type. Therefore, detailed 
description of the Iayer3 to 1 will be skipped. 
[0043] The more detailed descriptions about layered 
protocol structures are well taught in 3^ Generation 
Partnership Project (3GPP), Technical Specification 
Group (TSG) - Radio Access Network (RAN): 3G 
TS25.301 (Radio Interface Protocol Architecture), 3G 
TS25.302 (Services provided by the physical layer), 3G 
TS25.321 (MAC Protocol Specification), 3G TS25.322 
(RLC Protocol Specification) and 3G TS25.331 (RRC 
Protocol Specification) in detail. 
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[0044] In the conventional asynchronous mobile ter- 
minal and radio network having the layered protocol 
structure, the asynchronous terminal 60 receives a sys- 
tem information message from the UTRAN 70 over a 
broadcast control channel (BCCH) and acquires infor- 
mation necessary to its connection to the asynchronous 
core network 80, including information related to the 
asynchronous core network 80 and information about 
the UTRAN 70, from the received system information 
message. Fig. 7B shows a format of the system infor- 
mation message received by the asynchronous terminal 
60. 

[0045] The system information message, sent from 
the UTRAN 70 to the asynchronous terminal 60, con- 
tains the following information elements, which are ap- 
plied in common to all asynchronous terminals connect- 
ed to the UTRAN of the asynchronous communication 
system: 

1) core network (CN) information; 

2) UTRAN mobility information; and 

3) other information. 

[0046] The asynchronous terminal analyzes the CN 
information elements among the above information el- 
ements and acquires public land mobile network 
(PLMN) identity information, CN domain identity infor- 
mation and non-access stratum (NAS) system informa- 
tion as a result of the analysis. 

[0047] The PLMN identity information is company 
identification information and includes a mobile country 
code (MCC) and a mobile network code (MNC). The CN 
domain identity information is used to determine wheth- 
er a currently connected core network is of a circuit 
switching type or a packet switching type. The NAS sys- 
tem information is information desired in an asynchro- 
nous call control (CC) part for management of a call and 
an asynchronous mobility management (MM) part for 
management of a mobility. 

[0048] IMT-2000 systems are the third generation 
systems which aim to unify the various mobile commu- 
nication networks and services into one to provide many 
mobile communication services. The systems can pro- 
vide multimedia services under multi-environments 
through various air-interfaces and high capacity. Also, 
in the aspect of services, the systems can provide mul- 
timedia services of speech, image and data up to the 
rate of 2 Mbps and an international roaming. And, in the 
aspect of network, the systems are total systems which 
are based on ATM networks and combine fixed and 
wireless systems. 

[0049] IMT-2000 system requires new system con- 
cept, high-level adaptation technology, and novel net- 
work technology, as well all conventional technologies 
which were already adopted in the second digital cellular 
system. 

[0050] As described above, in the next-generation 
mobile telecommunication system such as the IMT- 



2000 system, either the GSM-MAP network used in the 
above conventional asynchronous mobile telecommu- 
nications system or the ANSI-41 network used in the 
above conventional synchronous mobile telecommuni- 
s cations system should be employed as a core network 
in order to perform an international roaming in a syn- 
chronous or asynchronous mobile telecommunications 
system of an IMT-2000 system. 

[0051] According to network deployment scenarios, 
io the IMT-2000 system can have the following four inter- 
face architectures; first: synchronous terminal - syn- 
chronous radio network - synchronous ANSI-41 net- 
work, second: synchronous terminal - synchronous ra- 
dio network - asynchronous GSM-MAP network, third: 
is asynchronous terminal - asynchronous radio network - 
synchronous ANSI-41 network and fourth: asynchro- 
nous terminal - asynchronous radio network - asynchro- 
nous GSM-MAP network. 

[0052] The IMT-2000 system has the four interface ar- 

20 chitectures as mentioned above. Therefore, the hybrid 
type synchronous terminal must recognize an operating 
type of a core network currently connected thereto, and 
the hybrid type synchronous radio network should pro- 
vide core network operating type information and others 

2S information to the hybrid type synchronous terminal. 
The core network operating type information and the 
others information must be contained in the Sync chan- 
nel message that the synchronous terminal, after being 
powered on, receives through the Sync channel in the 

30 above-mentioned conventional interfacing manner. 
[0053] Similarly, the hybrid type asynchronous termi- 
nal must recognize an operating type of a core network 
currently connected thereto, and the hybrid type asyn- 
chronous radio network should provide the core network 

35 operating type information and others information to the 
hybrid type asynchronous terminal. The core network 
operating type information and the others information 
must be contained in the system information message 
transmitted to the asynchronous terminal, after being 

40 powered on, so that the asynchronous terminal receives 
through the broadcast control channel (BCCH) in the 
above-mentioned conventional interfacing manner. 
[0054] However, as shown in Fig. 7A, the Sync chan- 
nel message used in the conventional synchronous ter- 

4S minal and radio network contain only information (infor- 
mation regarding a synchronous core network) defined 
at the Sync channel acquisition sub-state of the syn- 
chronous terminal, with neither core network operating 
type information nor information about an asynchronous 

so core network. 

[0055] Because there is no core network operating 
type information in the Sync channel message, the syn- 
chronous terminal cannot determine which one of the 
CC/MM protocol for the ANSI-41 core network or the 

ss CC/MM protocol for the GSM-MAP core network to use 
at the Iayer3 in its protocol stack structure, and be thus 
interfaced with any asynchronous core network. Of 
course, because the synchronous terminal is set to the 
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synchronous CC/MM protocol in the conventional syn- 
chronous terminal and radio network, they have no par- 
ticular problem in interfacing to a core network currently 
connected thereto, so far as the connected core network 
is a synchronous core network. 

[0056] Also, as shown in Fig. 7B, the system informa- 
tion message used in the conventional asynchronous 
terminal and radio network contain only information (in- 
formation regarding an asynchronous core network) de- 
fined at the BCCH acquisition sub-state of the asynch ro- 
nous terminal, with neither core network operating type 
information nor information about a synchronous core 
network. 

[0057] Because there is no core network operating 
type information in the system information message, the 
asynchronous terminal cannot determine which one of 
the CC/MM protocol for the ANSI -41 core network or the 
CC/MM protocol for the GSM-MAP core network to use 
at the Iayer3 in its protocol stack structure, and be thus 
interfaced with any synchronous core network. Of 
course, because the asynchronous terminal is set to the 
asynchronous CC/MM protocol in the conventional 
asynchronous terminal and radio network, they has no 
particular problem in interfacing with a core network cur- 
rently connected thereto, so far as the connected core 
network is an asynchronous core network. 
[0058] In other words, the conventional synchronous 
terminal and radio network have a disadvantage in that 
the synchronous terminal cannot be interfaced with any 
other networks than a synchronous core network con- 
nected thereto because it cannot recognize core net- 
work operating type information and core network relat- 
ed information. 

[0059] Similarly, the conventional asynchronous ter- 
minal and radio network have a disadvantage in that the 
asynchronous terminal cannot be interfaced with any 
other networks than an asynchronous core network be- 
cause they cannot recognize core network operating 
type information and core network related information. 

Summary of the Invention 

[0060] Therefore, the present invention has been 
made in view of the above problems, and it is an object 
of the present invention to provide a method, an appa- 
ratus and a computer readable record media storing in- 
structions for executing the same method tor interfacing 
among a synchronous or asynchronous terminal, a syn- 
chronous or asynchronous radio network and a syn- 
chronous or asynchronous core network in a next -gen- 
eration mobile telecommunications system. 
[0061] It is another object of the present invention to 
provide a method for interfacing a synchronous terminal 
with a synchronous or asynchronous core network, 
wherein a synchronous radio network determines the 
operating type of the core network when the core net- 
work has a connection thereto, and sends the deter- 
mined core network operating type information and in- 



formation related to the core network to the synchronous 
terminal over a Sync channel, and the synchronous ter- 
minal recognizes the core network on the basis of the 
core network operating type information and sets a pro- 
5 tocol according to the core network related information, 
so as to smoothly perform a message interfacing oper- 
ation with the core network. 

[0062] It is yet another object of the present invention 
to provide a method for interfacing an asynchronous ter- 
10 minal to a synchronous or asynchronous core network, 
wherein an asynchronous radio network determines the 
operating type of the core network when the core net- 
work has a connection thereto, and sends the deter- 
mined core network operating type information and in- 
15 formation related to the core network to the asynchro- 
nous terminal over a BCCH, and the asynchronous ter- 
minal recognizes the core network on the basis of the 
core network operating type information and sets a pro- 
tocol according to the core network related information, 
so as to smoothly perform a message interfacing oper- 
ation with the core network. 

[0063] In accordance with one aspect of the present 
invention, there is provided a method for interfacing 
among a terminal, a radio network and a core network 
connected to the radio network in a mobile telecommu- 
nication system, wherein the radio network has a base 
station (BS) and each of the terminal and the radio net- 
work has a hybrid operating type being possible to be 
set as either a synchronous operating type or an asyn- 
chronous operating type, said method comprising the 
steps of: a) at the BS, determining an operating type of 
the core network and generating core network operating 
type information representing the operating type of the 
core network; b) at the BS, setting an operating type of 
the BS to the synchronous operating type or the asyn- 
chronous operating type on the basis of the core net- 
work operating type information; c) at the BS, providing 
the terminal with the core network operating type infor- 
mation and information related to the core network 
through a predetermined channel in a form of a mes- 
sage; d) extracting, at the terminal, the core network op- 
erating type information from a received message, the 
core network operating type information being inserted 
into a predetermined location of the message; e) recog- 
nizing, at the terminal, the operating type of the core net- 
work on the basis of the extracted core network operat- 
ing type information; and f) at the terminal, setting an 
operating type of the terminal to the synchronous oper- 
ating type or the asynchronous operating type on the 
basis of the recognized operating type of the core net- 
work. 

[0064] In accordance with another aspect of the 
present invention, there is provided an apparatus for in- 
terfacing among a terminal, a radio network and a core 
network connected to the radio network in a mobile tel- 
ecommunication system, wherein the radio network has 
a base station (BS) and each of the terminal and the 
radio network has a hybrid operating type being possible 
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to be set as either a synchronous operating type or an 
asynchronous operating type, said apparatus compris- 
ing: determination means, contained in the BS, for de- 
termining an operating type of the core network; first set- 
ting means, employed in the BS, for setting an operating 
type of the BS to the synchronous operating type or the 
asynchronous operating type on the basis of the deter- 
mined operating type of the core network; message 
means, included in the BS, for providing the terminal 
with core network operating type information represent- 
ing the determined operating type of the core network 
and information related to the core network through a 
predetermined channel; receiver means, provided in the 
terminal, for receiving a channel message having the 
core network operating type information and the infor- 
mation related to the core network; extraction means, 
contained in the terminal, for extracting the core network 
operating type information inserted into a predeter- 
mined location of the channel message; detection 
means, contained in the terminal, for recognizing the op- 
erating type of the core network on the basis of the ex- 
tracted core network operating type information; and 
second setting means, contained in the terminal, for set- 
ting an operating type of the terminal to the synchronous 
operating type or the asynchronous operating type on 
the basis of the recognized operating type of the core 
network. 

[0065] In accordance with a further aspect of the 
present invention, there is provided a method for inter- 
facing among a terminal, a radio network and a core net- 
work connected to the radio network in a mobile tele- 
communication system, wherein the radio network has 
a base station (BS) and the terminal has a hybrid oper- 
ating type being possible to be set as either a synchro- 
nous operating type or an asynchronous operating type, 
the method comprising the steps of: a) storing core net- 
work operating type information and information related 
to the core network on a storage device; b) reading the 
core network operating type information and information 
related to the core network stored on the storage device 
during a time period of initialization of the BS; c) provid- 
ing the terminal with the core network operating type in- 
formation and information related to the core network as 
a message through a predetermined channel; d) ex- 
tracting, at the terminal, the core network operating type 
information from a received message, the core network 
operating type information being inserted into a prede- 
termined location of the received message; e) recogniz- 
ing, at the terminal, the operating type of the core net- 
work on the basis of the extracted core network operat- 
ing type information; and f ) setting an operating type of 
the terminal to the synchronous operating type or the 
asynchronous operating type on the basis of the recog- 
nized operating type of the core network. 
[0066] In accordance with further another aspect of 
the present invention, there is provided an apparatus for 
interfacing among a terminal, a radio network and a core 
network connected to the radio network in a mobile tel- 



ecommunication system, wherein the radio network has 
a base station(BS) and the terminal has a hybrid oper- 
ating type being possible to be set as either a synchro- 
nous operating type or an asynchronous operating type, 

s comprising: a storage device, contained in the BS, for 
storing core network operating type information repre- 
senting operating type of the core network and informa- 
tion related to the core network; first extraction means, 
contained in the BS, for reading the core network oper- 

io ating type information and information related to the 
core network stored in the storage device during a time 
period of initialization of the BS; message means, con- 
tained in the BS, for providing the terminal with the core 
network operating type information and information re- 

*5 lated to the core network as a message through a pre- 
determined channel; second extraction means, con- 
tained in the terminal, for extracting the core network 
operating type information from a received message, 
the core network operating type information being in- 

20 serted into a predetermined location of the received 
message; detection means, contained in the terminal, 
for recognizing the operating type of the core network 
on the basis of the extracted core network operating 
type information; and setting means, contained in the 

25 terminal, for setting an operating type of the terminal to 
the synchronous operating type or the asynchronous 
operating type on the basis of the recognized operating 
type of the core network. 

[0067] In accordance with a further another aspect of 

30 the present invention, there is provided a method for in- 
terfacing between a radio network and a core network 
connected to the radio network in a mobile telecommu- 
nication system, wherein the radio network has a base 
station (BS) having a hybrid operating type being pos- 

35 sible to be set as either a synchronous operating type 
or an asynchronous operating type, said method com- 
prising the steps of: a) determining an operating type of 
the core network; b) setting an operating type of the BS 
to the synchronous operating type or the asynchronous 

40 operating type on the basis of core network operating 
type information representing the determined operating 
type of the core network; and c) providing the terminal 
with the core network operating type information and in- 
formation related to the core network through a prede- 

45 termined channel in a form of a message. 

[0068] In accordance with a further aspect of the 
present invention, there is provided an apparatus for in- 
terfacing between a radio network and a core network 
connected to the radio network in a mobile telecommu- 

50 nication system, wherein the radio network has a base 
station (BS) having a hybrid operating type being pos- 
sible to be set as either a synchronous operating type 
or an asynchronous operating type, said apparatus 
comprising: determination means for determining an op- 

£5 erating type of the core network; setting means for set- 
ting an operating type of the BS to the synchronous op- 
erating type or the asynchronous operating type on the 
basis of core network operating type information repre- 
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senting the determined operating type of the core net- 
work; and message means for providing the terminal 
with the core network operating type information and in- 
formation related to the core network through a prede- 
termined channel in a form of a message. s 
[0069] In accordance with a further aspect of the 
present invention, there is provided a computer reada- 
ble media storing a program instructions, the program 
instructions disposed on a computer to perform a meth- 
od for interfacing between a radio network and a core 10 
network connected to the radio network in a mobile tel- 
ecommunication system, wherein the radio network has 
a base statbn (BS) having a hybrid operating type being 
possible to be set as either a synchronous operating 
type or an asynchronous operating type, said method *5 
comprising the steps of: a) determining an operating 
type of the core network; b) setting an operating type of 
the BS to the synchronous operating type or the asyn- . 
chronous operating type on the basis of core network 
operating type information representing the determined 20 
operating type of the core network; and c) providing the 
terminal with the core network operating type informa- 
tion and information related to the core network through 
a predetermined channel in a form of a message. 
[0070] In accordance with another aspect of the 2s 
present invention, there is provided a method for inter- 
facing among a terminal, a radio network and a core net- 
work connected to the radio network in a mobile tele- 
communication system, wherein the radio network has 
a base station (BS) and the terminal has a hybrid oper- 30 
ating type being possible to be set as either a synchro- 
nous operating type or an asynchronous operating type, 
the method comprising the steps of: a) storing core net- 
work operating type information representing operating 
type of the core network and information related to the 35 
core network on a storage device; b) reading the core 
network operating type information and information re- 
lated to the core network stored on the storage device 
during a time period of initialization of the BS; and c) 
periodically providing the terminal with the core network 40 
operating type information and information related to the 
core network as a message through a predetermined 
channel. 

[0071] In accordance with still another aspect of the 
present invention, there is provided an apparatus for in- 45 
terfacing among a terminal, a radio network and a core 
network connected to the radio network in a mobile tel- 
ecommunication system, wherein the radio network has 
a base station (BS) and the terminal has a hybrid oper- 
ating type being possible to be set as either a synchro- so 
nous operating type or an asynchronous operating type, 
comprising: a storage device, contained in the BS, for 
storing core network operating type information repre- 
senting operating type of the core network and informa- 
tion related to the core network; extraction means, con- ss 
tained in the BS, for c ng the core network operating 
type information and nation related to the core net- 
work stored in the storage device during a time period 



of initialization of the BS; and message means, con- 
tained in the BS, for periodically providing the terminal 
with the core network operating type information and in- 
formation related to the core network as a message 
through a predetermined channel. 
[0072] In accordance with still another aspect of the 
present invention, there is provided a computer reada- 
ble media storing a program instructions, the program 
instructions disposed on a computer to perform a meth- 
od for interfacing among a terminal, a radio network and 
a core network connected to the radio network in a mo- 
bile telecommunication system, wherein the radio net- 
work has a base station (BS) and the terminal has a hy- 
brid operating type being possible to be set as either a 
synchronous operating type or an asynchronous oper- 
ating type, the method comprising the steps of: a) stor- 
ing core network operating type information represent- 
ing operating type of the core network and information 
related to the core network on a storage device; b) read- 
ing the core network operating type information and in- 
formation related to the core network stored on the stor- 
age device during a time period of initialization of the 
BS; and c) periodically providing the terminal with the 
core network operating type information and information 
related to the core network as a message through a pre- 
determined channel. 

Brief Description of the Drawings 

[0073] The above and other objects, features and ad- 
vantages of the present invention will be more clearly 
understood from the following detailed description of 
embodiments of the invention taken in conjunction with 
the accompanying drawings, in which: 

Fig. 1 shows core network interface architectures 
of conventional synchronous/asynchronous mobile 
telecommunications systems, wherein: 

Fig. 1 A is a view showing a core network inter- 
face architecture of the conventional synchro- 
nous mobile telecommunications system; and 
Fig. 1 B is a view showing a core network inter- 
face architecture of the conventional asynchro- 
nous mobile telecommunications system; 

Fig. 2 shows layered protocol structures of the con- 
ventional synchronous/asynchronous mobile tele- 
communications systems, wherein: 

Fig. 2 A is a view showing a layered protocol 
structure of the conventional synchronous mo- 
bile telecommunications system; and 
Fig. 2B is a view showing a layered protocol 
structure of the conventional asynchronous 
mobile telecommunications system; 

Fig. 3 is a view showing a protocol stack structure 
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for interfacing a terminal and a base station with a 
core network in a next-generation mobile telecom- 
munications system; 

Fig. 4 shows core network interface architectures 
of the next-generation mobile telecommunications $ 
system, wherein: 

Fig. 4A is a view showing a synchronous ANSI-41 
core network interface architecture of hybrid type 
synchronous mobile terminal and radio network; 
Fig. 4B is a view showing an asynchronous GSM- io 
MAP core network interface architecture of hybrid 
type synchronous mobile terminal and radio net- 
work; 

Fig. 4C is a view showing an asynchronous GSM- 
MAP core network interface architecture of hybrid is 
type asynchronous mobile terminal and radio net- 
work; and 

Fig. 4D is a view showing a synchronous ANSI^41 . 
core network interface architecture of hybrid type 
asynchronous mobile terminal and radio network; 20 
Fig. 5 shows layered protocol structures of the next- 
generation mobile telecommunications system, 
wherein: 

Fig. 5 A is a view showing layered protocol struc- 
tures of hybrid type synchronous mobile terminal 2S 
and radio network and the synchronous ANSI-41 
core network; 

Fig. 5B is a view showing layered protocol struc- 
tures of hybrid type synchronous mobile terminal 
and radio network and the asynchronous GSM- 30 
MAP core network; 

Fig. 5C is a view showing layered protocol struc- 
tures of hybrid type asynchronous mobile terminal 
and radio network and the synchronous ANSI-41 
core network; and 35 
Fig. 5D is a view showing layered protocol struc- 
tures of hybrid type asynchronous mobile terminal 
and radio network and the asynchronous GSM- 
MAP core network; 

Fig. 6 is a flowchart illustrating state transitions of a 40 
synchronous terminal in the conventional synchro- 
nous mobile telecommunications system; 
Fig. 7 shows format of a message received by the 
terminal from the conventional synchronous radio 
network, wherein: 45 
Fig. 7 A is a view showing a format of a Sync channel 
message received by the synchronous terminal 
from the conventional synchronous radio network; 
Fig. 7 B is a view showing a format of a system in- 
formation message received by an asynchronous so 
terminal from the conventional asynchronous radio 
network; 

Fig. 8 A is a block diagram of a base station control- 
ler for interfacing among a terminal, a radio network 
and a core network; 55 
Fig. 8B is a block diagram of a terminal controller 
for interfacing among a terminal, a radio network 
and a core network; 



Fig. 9 shows a Sync channel message received by 
a hybrid type synchronous terminal from in a hybrid 
type synchronous radio network in accordance with 
the present invention, wherein: 
Fig. 9A is a view showing a format of the Sync chan- 
nel message when a core network connected to a 
hybrid type synchronous radio network is a GSM- 
MAP network; and 

Fig. 9B is a view showing a format of the Sync chan- 
nel message when the core network connected to 
the hybrid type synchronous radio network is an 
ANSI-41 network; 

Fig. 1 0 shows a master information block in a sys- 
tem information message received by a hybrid type 
asynchronous terminal from a hybrid type asyn- 
chronous radio network in accordance with the 
present invention, wherein: 
Figs. 1 0A and 1 0B are views showing formats of the 
master information block when a core network con- 
nected to a hybrid type asynchronous radio net- 
work, or a UTRAN, is the GSM-MAP network; and 
Figs. 10C and 10D are views showing formats of 
the master information block when the core network 
connected to the UTRAN is the ANSI-41 network; 
Fig. 11 shows flow charts illustrating a method for 
interfacing a hybrid type synchronous terminal with 
a core network in accordance with the present in- 
vention, wherein: 

Fig. 11 A is a flowchart illustrating a procedure 
where a hybrid type synchronous radio network 
sends core network operating type information and 
information related to core network to the hybrid 
type synchronous terminal; and 
Fig. 11 B is a flowchart illustrating a procedure 
where the hybrid type synchronous terminal re- 
ceives the core network operating type information 
and the information related to core network from the 
hybrid type synchronous radio network and then is 
interfaced with the core network on the basis of the 
received information; and 

Fig. 12 shows flow charts illustrating a method for 
interfacing a hybrid type asynchronous terminal to 
a core network in accordance with the present in- 
vention, wherein: 

Fig. 12A is a flowchart illustrating a procedure 
where a hybrid type asynchronous radio network 
sends core network operating type information and 
information related to core network to the hybrid 
type asynchronous terminal; and 
Fig. 12B is a flowchart illustrating a procedure 
where the hybrid type asynchronous terminal re- 
ceives the core network operating type information 
and the information related to core network from the 
hybrid type asynchronous radio network and then 
is interfaced with the core network on the basis of 
the received information. 



BNSDOCID: <EP 1073296A2J_> 



9 



17 



EP 1 073 296 A2 



18 



Detailed Description of the Preferred Embodiments 

[0074] In the specification, a radio network means a 
network including a plurality of base transceiver stations 
(BTS) and at least a base station controller for control- 
ling the plurality of BTSs in a synchronous or an asyn- 
chronous mobile telecommunication system. 
[0075] Functions for controlling the base transceiver 
station can be distributh/ely performed in the plurality of 
the base transceiver stations, or can be concentrically 
performed in the base station controller. Therefore, in 
this specification, a terminology "base station," which in- 
cludes the base transceiver station and the base station 
controller, is used. 

[0076] Referring to Fig. 3, it is illustrated a protocol 
stack structure for interfacing a mobile terminal, a base 
transceiver station/base station controller (BTS/BSC) 
and a core network having the same or a different op- 
erating type with/from the mobile terminal in a next-gen- 
eration mobile telecommunications system such as the 
IMT-2000 system. 

[0077] Fig. 4 shows core network interface architec- 
tures of the next-generation mobile telecommunications 
system such as the IMT-2000 system. 
[0078] Fig. 4A is a view showing a synchronous ANSI- 
41 core network interface architecture of a hybrid type 
synchronous radio network. In this drawing, the refer- 
ence numeral 100 denotes a hybrid type synchronous 
terminal, 110 a hybrid type synchronous radio network, 
and 120 a synchronous core network which includes an 
ANSI-41 network. 

[0079] Fig. 4B is a view showing an asynchronous 
GSM-MAP core network interface architecture of the hy- 
brid type synchronous radio network. In this drawing, the 
reference numeral 100 denotes a hybrid type synchro- 
nous terminal, 110a hybrid type synchronous radio net- 
work, and 130 an asynchronous core network which in- 
cludes a GSM-MAP network. 

[0080] Fig. 4C is a view showing an asynchronous 
GSM-MAP core network interface architecture of a hy- 
brid type asynchronous radio network. In this drawing, 
the reference numeral 210 denotes a hybrid type asyn- 
chronous terminal, 220 denotes a hybrid type UTRAN 
which is a hybrid type asynchronous radio network, and 
230 denotes a core network which is connected to the 
hybrid type UTRAN 220 and includes an asynchronous 
GSM-MAP network. 

[0081] Fig. 4D is a view showing a synchronous ANSI- 
41 core network interface architecture of the hybrid type 
asynchronous radio network. In this drawing, the refer- 
ence numeral 210 denotes a hybrid type asynchronous 
terminal, 220 denotes a hybrid type UTRAN which is a 
hybrid type asynchronous radio network, and 240 de- 
notes a core network which is connected to the hybrid 
type UTRAN 220 and includes a synchronous ANSI-41 
network. 

[0082] In order to be operable adaptively to the above 
four interface architectures, each of the hybrid type syn- 



chronous and asynchronous terminals in the next-gen- 
eration mobile telecommunications system has both 
asynchronous CC and MM protocol entities serving for 
the GSM-MAP core network and synchronous CC and 
s MM protocol entities serving for the ANSI-41 core net- 
work at the Iayer3 in the protocol stack structure, which 
is a different from each of the conventional synchronous 
and asynchronous terminals. 

[0083] Fig. 5 shows layered protocol structures of the 
io next-generation mobile telecommunications system. 
[0084] Fig. 5A is a view showing the layered protocol 
structure of a hybrid type synchronous terminal, a hybrid 
type synchronous radio network and the synchronous 
ANSI-41 corenetwork. In this drawing, the reference nu- 

15 meral 1 00 denotes a hybrid type synchronous terminal, 
110 denotes a hybrid type synchronous radio network, 
and 120 denotes an ANSI-41 core network which is a 
synchronous core network connected to the hybrid type 
synchronous radio network 110. 

20 [0085] The hybrid type synchronous terminal 100 
comprises a Iayer3 101 , a Iayer2 107 and a layerl 108. 
The Iayer3 101 comprises a synchronous CC part 102, 
a synchronous MM part 103, an asynchronous CC part 
104, an asynchronous MM part 105 and a synchronous 

25 radio resource part 106. The hybrid type synchronous 
terminal 1 00 selectively makes a CC/MM protocol active 
according to a core network operating type. Information 
for identifying the core network operating type is given 
to the hybrid type synchronous terminal 100. 

30 [0086] For example, if the hybrid type synchronous 
terminal 1 00 is currently connected to the ANSI-41 core 
network 120, the Iayer3 101 therein activates protocols 
of the synchronous CC part 102 and synchronous MM 
part 103 to perform a message interfacing operation 

35 with the ANSI-41 core network 120. 

[0087] The hybrid type synchronous radio network 
110 comprises a Iayer3 111, a Iayer2 115 and a layerl 
116, which activate their protocols corresponding re- 
spectively to those in the hybrid type synchronous ter- 

40 minal 100 and those in the ANSI-41 core network 120 
to transmit and receive messages. 
[0088] The ANSI-41 core network 120 comprises a 
Iayer3 121, a Iayer2 125 and a layerl 126. The Iayer3 
121 comprises a synchronous CC part 122, a synchro- 
's nous MM part 123 and a synchronous RR part 124. 
[0089] On the other hand, a hybrid type synchronous 
mobile terminal, a hybrid type synchronous radio net- 
work and an asynchronous core network have layered 
protocol structures as shown in Fig. 5B when the core 

50 network connected thereto is of an asynchronous oper- 
ating type as shown in Fig. 4B. 

[0090] In Fig. 5B, the reference numeral 100 denotes 
a hybrid type synchronous terminal, 110 denotes a hy- 
brid type synchronous radio network, and 130 denotes 
55 a GSM-MAP core network which is an asynchronous 
core network. 

[0091] The hybrid type synchronous terminal 100 
comprises a Iayer3 101 having a NAS part and an AS 
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part, a Iayer2 107 and a layerl 108. The NAS part in- 
cludes a synchronous CC part 102, a synchronous MM 
part 103. an asynchronous CC part 104 and an asyn- 
chronous MM part 1 05. The AS part includes a synchro- 
nous RR part 106. The hybrid type synchronous termi- 
nal 100 selectively makes a CC/MM protocol active ac- 
cording to a core network operating type. 
[0092] For example, if the hybrid type synchronous 
terminal 100 is currently connected to the GSM-MAP 
core network 130, the Iayer3 101 therein activates pro- 
tocols of the asynchronous CC part 104 and asynchro- 
nous MM part 1 05 to perform a message interfacing op- 
eration with the GSM-MAP core network 1 30. 
[0093] The hybrid type synchronous radio network 
110 comprises a Iayer3 111 having a NAS part and an 
AS part, a Iayer2 115 and a layerl 116, which activate 
their protocols corresponding respectively to those in 
the hybrid type synchronous terminal 100 and those in 
the GSM-MAP core network 1 30 to transmit and receive 
messages. 

[0094] The GSM-MAP core network 1 30 comprises a 
Iayer3 131 having a NAS part and an AS part, a Iayer2 
1 35 and a layerl 1 36. The NAS part includes an asyn- 
chronous CC part 1 32 and an asynchronous MM part 
133. The AS part includes an asynchronous RRC part 
134. 

[0095] The layers 3 to 1 of the hybrid type synchro- 
nous radio network 110 are connected and correspond 
respectively to those in the hybrid type synchronous ter- 
minal 100 and those in the asynchronous core network 
130. However, the NAS parts of the hybrid type asyn- 
chronous terminal 100 and the asynchronous core net- 
work 1 30 are coupled to each other not through the hy- 
brid type synchronous terminal 110. 
[0096] Fig. 5C is a view showing layered protocol 
structures of a hybrid type asynchronous mobile termi- 
nal, a hybrid type synchronous radio network and a syn- 
chronous ANSI -41 core network. In this drawing, the ref- 
erence numeral 210 denotes a hybrid type asynchro- 
nous terminal, 220 denotes a hybrid type UTRAN which 
is a hybrid type asynchronous radio network, and 230 
denotes an ANSI-41 core network connected to the hy- 
brid type UTRAN 220. 

[0097] The hybrid type asynchronous terminal 210 
comprises a Iayer3 211, a Iayer2 217 and a layerl 218. 
The layerl includes a synchronous CC part 212, a syn- 
chronous MM part 213, an asynchronous CC part 214, 
an asynchronous MM part 21 5 and asynchronous RRC 
part 216 and selectively activates a synchronous CC/ 
MM protocol or an asynchronous CC/MM protocol. 
[0098] For example, if the hybrid type asynchronous 
terminal 210 is currently connected to the ANSI-41 core 
network 230, the layerl therein activates a protocol be- 
tween the synchronous CC part 211 and synchronous 
MM part 21 2 to perform a message interfacing operation 
with the ANSI-41 core network 230. 
[0099] Fig. 5D is a view showing layered protocol 
structures of a hybrid type asynchronous mobile termi- 



nal, a hybrid type asynchronous radio network and an 
asynchronous GSM-MAP core network. In this drawing, 
the reference numeral 210 denotes a hybrid type asyn- 
chronous terminal, 220 denotes hybrid type a UTRAN 

s which is a hybrid type asynchronous radio network, and 
240 denotes an asynchronous GSM-MAP core network 
connected to the hybrid type UTRAN 220. 
[0100] The hybrid type asynchronous terminal 210 
comprises a Iayer3 211 having a NAS part and an AS 

io part, a Iayer2 217 and a layerl 218. The NAS part in- 
cludes a synchronous CC part 212, a synchronous MM 
part 213, an asynchronous CC part 214 and an asyn- 
chronous MM part 215 and selectively activates a syn- 
chronous CC/MM protocol or an asynchronous CC/MM 

*5 protocol. The AS part includes an asynchronous RRC 
part 216. 

[0101] The hybrid type synchronous radio network 
210 comprises a Iayer3 211 having a NAS part and an 
AS part, a Iayer2 225 and a layerl 226, which activate 
20 their protocols corresponding respectively to those in 
the hybrid type synchronous terminal 210 and those in 
the GSM-MAP core network 240 to transmit and receive 
messages. 

[01 02] The GSM-MAP core network 240 comprises a 
25 Jayer3 241 having a NAS part and an AS part, a Iayer2 
245 and a layerl 246. The NAS part includes an asyn- 
chronous CC part 242 and an asynchronous MM part 
243. The AS part includes an asynchronous RRC part 
244. 

30 [0103] For example, if the hybrid type asynchronous 
terminal 210 is currently connected to the GSM-MAP 
core network 240, the NAS part therein activates proto- 
cols of the asynchronous CC part 214 and asynchro- 
nous MM part 215 to perform a message interfacing op- 

35 eration with the GSM-MAP core network 240. 

[0104] The layers 3 to 1 of the hybrid type synchro- 
nous radio network 220 are connected and correspond 
respectively to those in the hybrid type synchronous ter- 
minal 210 and those in the asynchronous core network 

40 240. However, the NAS parts of the hybrid type asyn- 
chronous terminal 210 and the asynchronous core net- 
work 240 are coupled to each other not through the hy- 
brid type asynchronous terminal 220. 

45 EMBODIMENT 1> 

[0105] In a method for interfacing a hybrid type syn- 
chronous terminal to a synchronous core network, the 
hybrid type synchronous mobile terminal and radio work 

so have core network interface architectures as described 
above with reference to Figs. 4A and 4B and the asso- 
ciated layered protocol structures as described above 
with reference to Figs. 5A and 5B. 
[0106] Fig. 8A is a block diagram of a BS controller 

55 for interfacing the BS with a core network having the 
same or a different operating type with/from the BS. 
[0107] Thebase station (BS) includes a controller 811 
which performs control functions of the BS, for example, 
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information transmission, call processing, etc. 
[0108] The BS controller provides a terminal set syn- 
chronous or asynchronous with a determined core net- 
work operating type information and an information re- 
lated to the core network to be connected, thereby al- 
lowing the terminal to be interfaced with the core net- 
work having the same or a different operating type with/ 
from the terminal. 

[0109] A management/maintenance block 81 3 deter- 
mines an operating type of the core network to be con- 
nected on the basis of information stored on the BS con- 
troller or on the basis of message exchanged with the 
connected core network. 

[01 1 0] The stored information can be stored on a read 
only memory (ROM) in the controller 811, or on a dip 
switch to which a central processing unit (CPU) of the 
controller 811 is connected. The message exchanged 
with the core network is preferably a management/main- 
tenance message or a signaling message. 
[0111] A call processing block 81 5 provides the termi- 
nal with the core network operating type information and 
the information related to the core network through a 
channel. In a synchronous operating type, the core net- 
work operating type information and the information re- 
lated to the core network are inserted into a core network 
operating type information field of a synchronous chan- 
nel and transmitted to the terminal. The core network 
operating type information transmitted to the terminal is 
GSM-MAP information representing an asynchronous 
core network, or ANSI -41 information representing a 
synchronous core network. 

[0112] Fig. 8B is a block diagram of a terminal con- 
troller for interfacing the terminal with a core network, 
wherein the radio network is of a synchronous or an 
asynchronous type. 

[01 1 3] The terminal controller comprises a controlling 
unit 821 , a call processing unit 823 and a management/ 
maintenance unit 825. 

[01 1 4] The call processing unit 823 includes a receiv- 
ing block which receives channel message having core 
network operating type information, and a determining 
block which extracts the core network operating type in- 
formation inserted into a preselected location of the 
channel message and determines whether the core net- 
work is of a synchronous or an asynchronous type. The 
management/maintenance unit 825 includes a setting 
block which sets the terminal as an operating type cor- 
responding to the core network operating type informa- 
tion. The controlling unit 821 performs general control 
functions of the terminal, for example, call processing 
function, management/maintenance function, etc. The 
terminal controller further includes a memory extracting 
and storing information related to the core network from 
the channel message. Here, the information related to 
the core network corresponds to the core network oper- 
ating type information. 

[0115] As described above, the method and the ap- 
paratus in accordance with the present invention adap- 



tively sets a protocol and interfaces among the terminal, 
the base station and the core network on the basis of 
an operating type of the core network. Preferred formats 
of messages communicated between the terminal and 
the base station in order to perform setting and interfac- 
jng functions are illustrated in Figs. 9A and 9B. 
[0116] Fig. 9A shows a format of a synchronous chan- 
nel message received by a synchronous terminal when 
a core network connected to the radio network is GSM- 
MAP. Fig. 9B shows a format of a synchronous channel 
message received by a synchronous terminal when a 
core network connected to the radio network is ANSI- 
41 core network. 

[0117] If the core network operating type informatio n 
is ANSI -41 information representing a synchronous" 
core network, the information related to core network in; 
cjude s^informationP REV representin g a revision lev el 
of a system protocol, information M_P_REV represent- 
ing a minimum revision level, system identification SID 
and network identification NID. If the core network op- 
eratingJype.in formation i s^GSMj MAP informat iojxrep- 
resent ing an asynchronous c ore network , the informa- 
tion related to core network includes public land mobile 
n etwork identity PLMNJD, core network domain identi- 
ty and non-access stratum (NAS) system information. 
The public land mobile network (PLMN) identity 
PLMNJD includes mobile country code (MCC) and mo- 
bile network code (MNC). The terminal identifies a pro- 
vider of a system to which it accesses based on the 
PLMN identity PLMNJD. 

[01 1 8] Fig. 1 1 shows a method for interfacing a hybrid 
type synchronous terminal with a core network in ac- 
cordance with the present invention. 
[0119] Fig. 11 A is a flowchart illustrating a procedure 
where a hybrid type synchronous radio network includ- 
ing a base transceiver station (BTS) and a base station 
controller (BSC) de termines the op erating ty pe of the 
cote-fretwork and.sends JnformatioD.about the co ce^net^ 
work,j or example, core network ope rat in gjypejnforma- 
tion and information related to core network, to the fiy 7 " 
brid type synchronous terminal. 

[0120] First, the BSC in the hybrid type synchronous 
radio network detects a core network operating type in- 
formation of a core network connected thereto at step 
S11. 

[0121] Noticeably, the BSC detects the core network 
operating type information of the connected core net- 
work on the basis of information from a read only mem- 
ory (ROM) or information from a dip switch which may 
be manually operated by an operator, upon system ini- 
tialization. Alternatively, the BSC may detect the oper- 
ating type of the connected core network through the , 
exchange of a management/maintenance message 
with the connected core network. , I 

55 [0122] Further, the BSC may detect the operating type J 
of the connected core network by conducting the above I 
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[0123] Thereafter, the BSC determines at step S12 
whether the connected core network is a synchronous 
ANSI-41 core network. If the connected core network is 
the synchronous ANSI-41 core network, the BSC sets 



core network operating type information CN Type cor- 
responding to the detected core network o^eraOng'type 
at step S15. 

[01 24] In the case where it is determined at the above 
step S1 2 that the connected core network is not the syn- 
chronous ANSI-41 core network, the BSC determines 
at step S13 whether the connected core network is an 
asynchronous GSM-MAP core network. If the connect- 
ed core network is the asynchronous GSM-MAP core 
network, the BSC activates an asynchronous CC part 
and an asynchronous MM part for a direct spreading 
(DS) method at step S14 and then sets the CN Type 
information corresponding to the detected core network 
operating type at step S15. m&rn 
[0125] Herein, the CN Type information is set £§5; 
when the connected core network is the synchronous 
ANSI-41 core network, and^D^when the connected core 
network is the asynchronous GSM-MAP core network. 
£[0126] Subsequently, the BSC inserts the set core 
tngtwork operating ty p e inform ation.andjhejnfoj mation 
^^^ i ^^rerietwork res P©ctivelyJglK^D^ 
lof^a Sync channel messaqe.at step S16^ / ~ 
[0127] Herein, the Sync channel message has for- 
mats as shown in Fig. 9. 

[01 28] Fig. 9 A is a view showing a format of the Sync 
channel message when the core network connected to 
the hybrid type synchronous radio network is the GSM- 
MAP network. As shown in this drawing, the core net- 
work operating type information CN Type of "0" or T is 
Writteirih;a^firsUfieldnof the~Sync^hannel;messa^e^nB 
information elements rej^d toj^ GSM-MAP network, 
PLMN identity information PLMNJD, CN domain iden- 
tity i nformation and NAS system informatio n.gaTe^se^ 
Q^entially wnttenjirUhe subsequent fields of thW^fiis--' 
As described aboveT the same irrfbTmatiorTefe- 
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ments as those in the conventionalJSync ehannelmes^ *o 
sage shown in Fi g. 7A are.sequentially-wrjtten-from-the 7 
neWfieldjoni^present Sync channe l mes sage'. 
[01 29] Fig. 9B is a view showing a format of the Sync 
channel message when the core network connected to 
the hybrid type synchronous radio work is the ANSI-41 
network. As shown in this drawing, the core network op- 
erating type information CN Type of "0* or "1 " is written 
in a first field of the Sync channel message and infor- 
mation elements related to the ANSI-41 network, an 8 
bits protocol revision level, an 8 bits minimum protocol 
revision level, a 1 5 bits system identification and a 1 6 
bits network identification, are sequentially written in the 
subsequent fields of the message. The same informa- 
tion elements as those in the conventional Sync channel 
message shown in Fig. 7A are sequentially written from 
the next field of the present Sync channel message. 
[0130] Herein, the core network operating type infor- 
mation is used to indicate whether the core network con- 
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nected to the synchronous radio network is the ANSI- 
41 network or the GSM-MAP network. For example, the 
core network operating type information is set to "1" 
when the core network connected to the hybrid type syn- 
chronous radio network is the ANSI-41 core network, 
and "O 0 when the connected core network is the GSM- 
MAP core network. 

[01 31] Thereafter, the BSC in the hybrid type synchro- 
nous radio network sends the Sync channel message 
having the CN operating type information to the hybrid 
type synchronous terminal over a Sync channel at step 
S17. 

[0132] Then, the BSC interfaces the hybrid type syn- 
chronous terminal with the core network in a synchro- 
nous or asynchronous communication manner accord- 
ing to a set protocol at step S18. 
[0133] On the other hand, upon receiving the above 
Sync channel message, the hybrid type synchronous 
terminal synchronizes Its timing with that of the connect- 
ed core network according to a flowchart of Fig. 11 B. 
[0134] That is, upon being powered on, the synchro- 
nous terminal selects a CDMA system on the basis of a 
CDMA channel number, a CDMA area list, an SID list, 
an NID list and other information stored in its memory 
and a CDMA system selection algorithm provided from 
a terminal manufacturer at step S21 . 
[0135] Then, the hybrid type synchronous terminal 
acquires a pilot having the same CDMA channel number 
as that of the selected CDMA system at step S22. In 
other words, after selecting the CDMA system, the hy- 
brid type synchronous terminal acquires a pilot having 
the same CDMA channel number as that of the selected 
CDMA system, or CDMA frequency number as that cor- 
responding to the selected CDMA system. 
[0136] After acquiring the pilot, the hybrid type syn- 
chronous terminal proceeds to step S23 to perform a 
Sync channel acquisition operation and then to step S24 
to receive a Sync channel message over the acquired 
Sync channel. 

[0137] Subsequently, the hybrid type synchronous 
terminal analyzes core network operating type informa- 
tion CN Type among information elements in the re- 



ceived Sync channel me^sage^at [step ^SgSJHe rein , th e 
CN Typejnfojrnation if^et*tV ■ 1 * when the connected 



corejietworjas the synchronous AN SI ^ 1 corenet work 
arid 'O^when thlTcCTT^ the asyn- 

chronous GSM-MAP core networkT" 
[0138]™AccordinglyrtheTTybrid type synchronous ter- 
minal determines at step S26 whether the CN Type in- 
formation value is a 1" and proceeds to step S27 if the 
CN Type information value is "1". At step S27, the syn- 
chronous terminal analyzes information elements relat- 
ed to the core network as those for the ANSI-41 core 
network and stores desired ones of them in its memory. 
At this time, the stored information elements are system 
identification (SID), network identification (NID), a min- 
imum protocol revision level (MIN_P_REV) and a pro- 
tocol revision level (P_REV). 
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[0139] Thereafter, at step S28, the hybrid type syn- 
chronous terminal selects a synchronous CC part and 
a synchronous MM part for the ANSI-41 network and 
sets protocols according to the selected operating type. 
Subsequently, the hybrid type synchronous terminal 
synchronizes its timing with that of a base transceiver 
station in the selected system at step S29 and then per- 
forms a message interfacing operation with the ANSI- 
41 core network at step S30. 

[0140] On the other hand, in the case where it is de- 
termined at the above step S26 that the CN Type infor- 
mation value is not "1 the synchronous terminal deter- 
mines at step S31 whether the CN Type information val- 
ue is "0" and proceeds to step S32 if the CN Type infor- 
mation value is "0°. At step S32, the synchronous ter- 
minal analyzes the information elements related to core 
network as those for the GSM-MAP core network and 
stores a desired one, a PLMN identity, of them in its 
memory. 

[0141] Thereafter, at step S33, the hybrid type syn- 
chronous terminal selects an asynchronous CC part and 
an asynchronous MM part for the GSM-MAP network 
and sets protocols according to the selected operating 
type. Subsequently, the hybrid type synchronous termi- 
nal synchronizes its timing with that of a base transceiv- 
er station in the selected system at step S34 and then 
performs a message interfacing operation with the 
GSM-MAP core network at step S35. 

EMBODIMENT 2> 

[0142] Architectures of telecommunication system for 
interfacing a hybrid type asynchronous terminal with a 
core network are described above with reference to 
Figs. 4C and 4D and the associated layered protocol 
structures of the telecommunication system are de- 
scribed above with reference to Figs. 5C and 5D. 
[0143] As described above, the method or the appa- 
ratus for interfacing in accordance with the present in- 
vention adaptively sets a protocol on the basis of an op- 
erating type of the core network and smoothly interfaces 
among the terminal, the base station and the core net- 
work. Preferred formats of messages communicated 
between the terminal and the base station in order to 
perform setting and interfacing functions are illustrated 
in Figs. lOAto and 10D. 

[01 44] Figs. 1 0A and 1 0B show a format of a master 
information block in a system information message re- 
ceived by a hybrid type asynchronous terminal when a 
core network connected to a universal mobile telecom- 
munication system (UMTS) terrestrial radio access net- 
work (UTRAN) is an asynchronous GSM-MAP core net- 
work. Figs. 10C and 10D show a format of a master in- 
formation block in a system information message re- 
ceived by a hybrid type asynchronous terminal when a 
core network connected to the UTRAN is a synchronous 
ANSI-41 core network. 

[0145] If the core network operating type information 
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is ANSI-41 information representing a synchronous 
core network, the information related to core network in- 
cludes a revision level (P_REV) representing a revision 
level of a system protocol, a minimum revision level 

5 (M_P_REV), a system identification (SID) and network 
identification (NID). If the core network operating type 
information is GSM-MAP information representing an 
asynchronous core network, the information related to 
core network includes public land mobile network iden- 

io tity (PLMNJD). 

[0146] Fig. 1 2A is a flowchart illustrating a procedure 
where a hybrid type radio network controller (RNC) in 
an asynchronous radio network, or UTRAN, determines 
the operating type of a core network connected thereto 

is and sends the core network operating type information 
and information related to the core network to a hybrid 
type asynchronous terminal. 

[0147] First, the hybrid type RNC in the UTRAN de- 
tects an operating type of a core network connected 
20 thereto at step S41 . 

[0148] Noticeably, the hybrid type RNC detects the 
operating type of the connected core network on the ba- 
sis of information from a read only memory (ROM) or 
information from a dip switch which may be manually 
2S operated by an operator, upon system initialization. Al- 
ternatively, the hybrid type RNC may detect the operat- 
ing type of the connected core network through the ex- 
change of a management/maintenance message with 
the connected core network. 

[0149] Alternatively, the hybrid type RNC may detect 
the operating type of the connected core network by 
conducting the above two methods simultaneously or a 
simple modification of them. 

[01 50] Thereafter, the hybrid type RNC determines at 
step S42 whether the connected core network is an 
asynchronous GSM-MAP core network. 
[0151] If it is determined at the above step S42 that 
the connected core network is the asynchronous GSM- 
MAP core network, the hybrid type RNC sets core net- 
work operating type information CN Type corresponding 
to the detected operating type of the core network at 
step S45. For example, if the connected core network 
is the asynchronous GSM-MAP core network, the RNC 
sets the core network operating type information as 
■GSM-MAP". 

[01 52] Subsequently, the hybrid type RNC inserts the 
set CN Type information and information related to core 
network respectively into specific fields of a system in- 
formation message at step S46. 

[0153] Herein, the CN Type information and informa- 
tion related to core network are inserted into a master 
information block (MIB) in the system information mes- 
sage. In Figs. 10A and 10B, views showing a format of 
the MIB are shown. The MIB has the CN Type informa- 
tion and the information related to core network in ac- 
cordance with the present invention. 
[0154] In Figs. 10A and 10B, other fields except for 
CN information elements are the same as those in the 
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conventional system information message shown in Fig. 
7B and a detailed description thereof will thus be omit- 
ted. The core network operating information and the in- 
formation related to core network are written in the CN 
information element field. Because it is determined at 
the above step S42 that the connected core network is 
the asynchronous GSM-MAP core network, "GSM- 
MAP" is written in the CN Type information field and a 
PLMN identity is written in the core network related in- 
formation field. 

[0155] Thereafter, the RNC sends the system infor- 
mation message having a master information block 
(MIB) to the hybrid type asynchronous terminal over a 
BCCH at step S47 and then performs a message inter- 
facing operation between the hybrid type asynchronous 
terminal and the core network at step S48. 
[0156] On the other hand, in the case where it is de- 
termined at the above step S42 that the connected core 
network is not the asynchronous GSM-MAP core net- 
work the RNC determines at step S43 whether the con- 
nected core network is a synchronous AN SI -41 core 
network. 

[0157] If the connected core network is the synchro- 
nous ANSI-41 core network, the RNC activates a syn- 
chronous CC part and a synchronous MM part for MC 
at step S44 and then sets the core network operating 
type information CN Type corresponding to the detected 
core network operating type at step S45. For example, 
if the connected core network is the synchronous ANSI- 
41 core network, the RNC sets the CN Type information 
as 'ANSI-41". 

[0158] Subsequently, the RNC inserts the set CN 
Type information and the information related to core net- 
work, respectively into specific fields of a system infor- 
mation message at step S46. 

[01 59] Herein, the CN Type information and the infor- 
mation related to core network are inserted into the MIB 
in the system information message. Figs. 10C and 10D 
are views showing a format of the MIB in which the CN 
Type information and information related to core net- 
work are written in accordance with the present inven- 
tion. 

[0160] In Figs. 10C and 10D, other fields except for 
fields containing CN information elements are the same 
as those in the conventional system information mes- 
sage shown in Fig. 7B and a detailed descriptbn thereof 
will thus be omitted. The CN Type information and infor- 
mation related to core network are written in the CN in- 
formation element fields. Because it is determined at the 
above step S43 that the connected core network is the 
synchronous ANSI-41 core network, "ANSI-41" is writ- 
ten in the CN Type information field and ANSI-41 infor- 
mation elements are written in the information related to 
core network field. Herein, the ANSI-41 information el- 
ements are P_REV, MIN_P_REV, SID and NID informa- 
tion. 

[0161] Thereafter, the RNC sends the system infor- 
mation message having the MIB to the asynchronous 



terminal over the BCCH at step S47 and then performs 
a message interfacing operation between the hybrid 
type asynchronous terminal and the core network at 
step S48. 

s [0162] On the other hand, upon receiving the above 
system information message over the BCCH, the hybrid 
type asynchronous terminal sets its protocol through a 
procedure of Fig. 12B to perform an interfacing opera- 
tion with the core network. 

10 [0163] Namely, upon being powered on, the hybrid 
type asynchronous terminal selects a PLMN where it is 
located, on the basis of a PLMN list stored in its memory 
at step S51 . Then, the hybrid type asynchronous termi- 
nal selects a cell in the selected PLMN with which it can 

is efficiently communicate, at step S52, and receives a 
system information message as shown in Figs. 1 0A and 
10B or 10C and 10D over a BCCH at step S53. 
[0164] At step S54, the hybrid type asynchronous ter- 
minal extracts the master information block (MIB) from 

20 the received system information message and analyzes 
CN Type information in the extracted MIB. 
[0165] The hybrid type asynchronous terminal deter- 
mines at step S55 whether the CN Type information is 
■GSM-MAP" and proceeds to step S56 if the CN Type 

25 information is "GSM-MAP". At step S56, the hybrid type 
asynchronous terminal analyzes the information ele- 
ments related to core network as those for the GSM- 
MAP core network and stores a desired one, a PLMN 
identity, of them in its memory. 

30 [0166] Thereafter, at step S57, the asynchronous ter- 
minal selects an asynchronous CC part and an asyn- 
chronous MM part for the GSM-MAP network and sets 
a protocol therebetween. Subsequently, the hybrid type 
asynchronous terminal carries out its initialization based 

35 on the contents of the information elements related to 
core network at step S58 and then performs a message 
interfacing operation with the GSM-MAP core network 
at step S59. 

[0167] On the other hand, in the case where it is de- 

40 termined at the above step S55 that the CN Type infor- 
mation is not "GSM-MAP", the hybrid type asynchro- 
nous terminal determines at step S60 whether the CN 
Type information is "ANSI-41 " and proceeds to step S61 
if the CN Type information is "ANSI-41". 

45 [0168] At step S61 , the hybrid type asynchronous ter- 
minal analyzes the information elements related to the 
core network as those for the ANSI-41 core network and 
stores desired ones of them in its memory. The stored 
information elements are SID, NID, MIN_P_REV and 

50 p_REV information. 

[0169] Thereafter, at step S62, the hybrid type asyn- 
chronous terminal selects a synchronous CC part and 
a synchronous MM part for the ANSI-41 network and 
sets a protocol therebetween. Subsequently, the hybrid 

55 type asynchronous terminal carries out its initialization 
based on the contents of the core network related infor- 
mation elements at step S63 and then performs a mes- 
sage interfacing operation with the ANSI-41 core net- 
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work at step S64. 

[0170] As apparent from the above description, ac- 
cording to the present invention, even though a hybrid 
type synchronous or asynchronous terminal is connect- 
ed to either a GSM-MAP core network or an ANSI-41 5 
core network, it can smoothly be interfaced with the con- 
nected core network because it is able to recognize the 
operating type of the connected core network and infor- 
mation related to the core network. 

[0171] Further, new information elements (CN Type 10 
information and information related to core network) are 
simply added to a Sync channel message used in an 
existing synchronous radio network, in other words, 
changes or modifications of existing information ele- 
ments in the Sync channel message are minimized, is 
Therefore, the hybrid type synchronous radio network 
can readily notify a hybrid type synchronous terminal of 
the operating type of a connected core network, and a . 
synchronous system subscriber can be provided with a 
service from an asynchronous GSM-MAP core network. 20 
[0172] Moreover, new information elements, i.e., CN 
Type information and information related to core net- 2. 
work, are added to a system information message used 
in an asynchronous system having an existing asyn- 
chronous radio network, without modifying existing in- 2s 
formation elements in the system information message. 
Therefore, the hybrid type asynchronous radio network 
can readily notify a hybrid type asynchronous terminal 
of the operating type of a connected core network, and 
an asynchronous system subscriber can be provided 30 
with a service from a synchronous ANSI-41 core net- 
work. 

[0173] Although the preferred embodiments of the 
present invention have been disclosed for illustrative 
purposes, those skilled in the art will appreciate that var- 35 
ious modifications, additions and substitutions are pos- 
sible, without departing from the scope and spirit of the 
invention as disclosed in the accompanying claims. 

40 

Claims 



chronous operating type on the basis of the 
core network operating type information; 

c) at the BS, providing the terminal with the core 
network operating type information and infor- 
mation-tel ate d to the c ore network t hrough a 

d) extracting, at the terminal, the core network 
operating type information from a received 
message, the core network operating type in- 
formation being inserted into a predetermined 
location of the message; 

e) recognizing, at the terminal, the operating 
type of the core network on the basis of the ex- 
tracted core network operating type informa- 
tion; and 

f) at the terminal, setting an operating type of 
the terminal to the synchronous operating type 
or the asynchronous operating type on the ba- 
sis of the recognized operating type of the core 
network. 

A method for interfacing between a radio network 
and a core network connected to the radio network 
in a mobile telecommunication system, wherein the 
radio network has a base station (BS) having a hy- 
brid operating type being possible to be set as either 
a synchronous operating type or an asynchronous 
operating type, said method comprising the steps 
of: 

a) determining an operating type of the core 
network; 

b) setting an operating type of the BS to the syn- 
ch ronous operating type or the asynchronous 
operating type on the basis of core network op- 
erating type information representing the deter- 
mined operating type of the core network; and 

c) providing the terminal with the core network 
operating type information and information re- 
lated to the core network through a predeter- 
mined channel in a form of a message. 



1. A method for interfacing among a terminal, a radio 
network and a core network connected to the radio 
network in a mobile telecommunication system, 45 
wherein the radio network has a base station (BS) 
and each of the terminal and the radio network has 
a hybrid operating type being possible to be set as 
either a synchronous operating type or an asyn- 
chronous operating type, said method comprising so 
the steps of: 

a) at the BS, determining an operating type of 
the core network and generating core network 
operating type information representing the op- 55 
erating type of the core network; 

b) at the BS, setting an operating type of the BS 
to the synchronous operating type or the asyn- 



3. The method as recited in claim 1 or 2, wherein the 
core network is of a synchronous operating type. 

4. The method as recited in claim 1 or 2, wherein the 
core network is of an asynchronous operating type. 

5. The method as recited in any one of claims 1 , 3 and 
4 after said step e), further comprising the step of 
storing the recognized operating type of the core 
network. 

6. The method as recited in one of claims 1 to 4, 
wherein said step a) includes the step of determin- 
ing the operating type of the core network on the 
basis of information from an information storage de- 
vice contained in the BS during a time period of ra- 
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dio network initialization. 

7. The method as recited in claim 6, wherein the infor- 
mation storage device includes a dip-switch. 

5 

8. The method as recited in claim 6, wherein the infor- 
mation storage device includes a read only memory 
(ROM). 

9. The method as recited in any one of claims 1 to 4, io 
wherein the step a) includes the step of determining 
the operating type of the core network on the basis 
of information obtained from a message exchanged 
with the core network. 

15 

10. The method as recited in claim 9, wherein the mes- 
sage exchanged with the core network is a man- 
agement/maintenance message. 

11. The method as recited in claim 9, wherein the mes- 20 
sage exchanged with the core network is a signaling 
message. 

12. The method as recited in one of claims 1 to 4, 
wherein said step c) includes the steps of: 2s 

d) periodically inserting the core network op- 
erating type information and the information re- 
lated to the core network into the predeter- 
mined location of the message to be transmit- 30 
ted to the terminal; and 
c2) transmitting the message to the terminal 
through the predetermined channel. 

13. The method as recited in one of claims 1 to 4, 3S 
wherein said step c) includes the steps of: 

c3) providing the terminal with the core network 
operating type information and the information 
related to the core network through a synchro- *o 
nous channel if the radio network is a hybrid 
type synchronous radio network; and 
c4) providing the terminal with the core network 
operating type information and the information 
related to the core network through a broadcast 45 
control channel if the radio network is a hybrid 
type asynchronous radio network. 

14. The method as recited in claim 12 or 13, wherein 
the predetermined location is a core network type so 



information field of a synchronous channel mes- 
sage if the radio network is a hybrid type synchro- 
nous radio network; and 

wherein the predetermined location is a core 
network type information field of a master informa- 
tion block in a system information message if the 
radio network is a hybrid type asynchronous radio 
network. 



15. The method as recited in one of claims 1 to 4, 
wherein the core network operating type informa- 
tion is one of ANSI-41 information representing a 
synchronous operating type core network and glo- 
bal system for mobile communications application 
part(GSM-MAP) information representing an asyn- 
chronous operating type core network. 

16. The method as recited in claim 14, 
wherein the information related to the core 

network includes a protocol revision level (P_REV), 
a minimum protocol revision level (MIN_P_REV). a 
system identification (SID) and a network identifica- 
tion (NID) if the radio network is a hybrid type syn- 
chronous radio network and the core network is of 
the synchronous operating type (ANSI-41); and 

wherein the information related to the core 
network includes a public land mobile network iden- 
tification (PLMN ID), a core network (CN) domain 
identification (ID), a non-access stratum (N AS) sys- 
tem information if the radio network is the hybrid 
type synchronous radio network and the core net- 
work is of the asynchronous operating type (GSM- 
MAP), 

and, when dependent upon claim 1 , wherein 
the radio network includes a hybrid type synchro- 
nous radio network. 

17. The method as recited in claim 15, wherein the in- 
formation related to the core network includes a pro- 
tocol revision level (P_REV), a minimum protocol 
revision level (MIN_PJ=tEV). a system identification 
(SID) and a network identification (NID) if the radio 
network is a hybrid type asynchronous radio net- 
work and the core network is of the synchronous 
operating type (ANSI-41); and 

wherein the information related to the core 
network includes a public land mobile network iden- 
tification (PLMN ID) if the radio network is the hybrid 
type asynchronous radio network and the core net- 
work is of the asynchronous operating type (GSM- 
MAP). 

18. An apparatus for interfacing among a terminal, a ra- 
dio network and a core network connected to the 
radio network in a mobile telecommunication sys- 
tem, wherein the radio network has a base station 
(BS) and each of the terminal and the radio network 
has a hybrid operating type being possible to be set 
as either a synchronous operating type or an asyn- 
chronous operating type, said apparatus compris- 
ing: 

determination means, contained in the BS, for 
55 determining an operating type of the core net- 

work; — 
first setting means, employed in the BS. for set- 
ting an operating type of the BS to the synchro- 
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nous operating type or the asynchronous oper- 
ating type on the basis of the determined oper- 
ating type of the core network; 
message means, included in the BS, for provid- 
ing the terminal with core network operating 
type information representing the determined 
operating type of the core network and informa- 
tion related to the core network through a pre- 
determined channel; 

receiver means, provided in the terminal, for re- 
ceiving a channel message having the core net- 
work operating type information and the infor- 
mation related to the core network; 
extraction means, contained in the terminal, for 
extracting the core network operating type in- 
formation inserted into a predetermined loca- 
tion of the channel message; 
detection means, contained in the terminal,. for 
recognizing the operating type of the core net- 
work on the basis of the extracted core network 
operating type information; and 
second setting means, contained in the termi- 
nal, for setting an operating type of the terminal 
to the synchronous operating type or the asyn- 
chronous operating type on the basis of the rec- 
ognized operating type of the core network. 

19. An apparatus for interfacing between a radio net- 
work and a core network connected to the radio net- 
work in a mobile telecommunication system, where- 
in the radio network has a base station (BS) having 
a hybrid operating type being possible to be set as 
either a synchronous operating type or an asyn- 
chronous operating type, said apparatus compris- 
ing: 

determination means for determining an oper- 
ating type of the core network; 
setting means for setting an operating type of 
the BStothe synchronous operating type or the 
asynchronous operating type on the basis of 
core network operating type information repre- 
senting the determined operating type of the 
core network; and 

message means for providing the terminal with 
the core network operating type information 
and information related to the core network 
through a predetermined channel in a form of 
a message. 

20. A base station for interfacing between a radio net- 
work and a core network connected to the radio net- 
work in a mobile telecommunication system, where- 
in the radio network has a base station (BS) having 
a hybrid operating type being possible to be set as 
either a synchronous operating type or an asyn- 
chronous operating type, said apparatus compris- 
ing: 



determination means for determining an oper- 
ating type of the core network; 
setting means for setting an operating type of 
the BS to the synchronous operating type or the 
asynchronous operating type on the basis of 
core network operating type information repre- 
senting the determined operating type of the 
core network; and 

message means for providing the terminal with 
the core network operating type information 
and information related to the core network 
through a predetermined channel in a form of 
a message. 

21. The apparatus as recited in any one of claims 1 to 
20, wherein the core network is of a synchronous 
operating type. 

22. The apparatus as recited in any one of claims 18 to 
20, wherein the core network is of an asynchronous 
operating type. 

23. The apparatus as recited in one of claims 18 to 23, 
further comprising a storage device, contained in 
the terminal, for storing the recognized operating 
type of the core network. 

24. The apparatus as recited in any one of claims 18 to 
23, wherein said determination means determines 
the operating type of the core network on the basis 
of information from an information storage device 
included in the BS, during a time period of system 
or radio network initialization. 

25. The apparatus as recited in claim 24, wherein the 
information storage device includes a dip-switch. 

26. The apparatus as recited in claim 24, wherein the 
information storage device includes a read only 
memory (ROM). 

27. The apparatus as recited in one of claims 18 to 23, 
wherein said determination means determines the 
operating type of the core network on the basis of 
information obtained from a message exchanged 
with the core network. 

28. The apparatus as recited in claim 27, wherein the 
message exchanged with the core network is a 
management/maintenance message. 

29. The apparatus as recited in claim 27, wherein the 
message exchanged with the core network is a sig- 
naling message. 

30. The apparatus or base station as recited in one of 
claims 18 to 23, wherein the core network operating 
type information is one of ANSI-41 information AN- 
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SI -41 representing a synchronous type core net- 
work and GSM-MAP information representing an 
asynchronous type core network . 

31. The apparatus as recited in one of claims 18 to 23, 5 
wherein the BS includes at least a base transceiver 
station (BTS) and a base station controller (BSC) 

for controlling the BTS. 

32. The apparatus as recited in any one of claims 18 10 
and 21 or 22 when dependent upon claim 18, 
wherein the message means: 

provides the core network operating type infor- 
mation and the information related to the core 
network through a synchronization channel if 
the radio network is a hybrid type synchronous 
radio network; and 

provides the core network operating type infor- 
mation and the information related to the core 20 
network through a broadcast control channel if 
the radio network is a hybrid type asynchronous 
radio network. 

33. The apparatus as recited in any one of claims 18 2s 
and 21 or 22 when dependent upon claim 18, 
wherein the message means: 

periodically inserts the core network operating 
type information and the information related to 30 
the core network into a core network type infor- 
mation field if the radio network is a hybrid type 
synchronous radio network; and 
provides the terminal with the core network op- 
erating type information and the information re- 35 
lated to the core network through a system in- 
formation channel if the radio network is a hy- 
brid type asynchronous radio network. 

34. The apparatus as recited in any one of claims 19 *o 
and 21 or 22 when dependent upon claim 19, 
wherein the message means provides the terminal 
with the core network operating type information 
and the information related to the core network 
through a synchronous channel if the radio network 

is a hybrid type synchronous radio network; and 
provides the terminal with the core network operat- 
ing type information and the information related to 
the core network through a broadcast control chan- 
nel if the radio network is a hybrid type asynchro- so 
nous radio network. 

35. The apparatus as recited in claim 24 when depend- 
ent upon claim 19, wherein the predetermined loca- 
tion is a core network type information field of a syn- ss 
chronous channel message if the radio network is 

a hybrid type synchronous radio network; and 

wherein the predetermined location is a core 
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network type information field of a master informa- 
tion block in a system information message if the 
radio network is a hybrid type asynchronous radio 
network. 

36. The base station as recited in any one of claims 20 
and 21 or 22 when dependent upon claim 20, 
wherein the message means provides the terminal 
with the core network operating type information 
and the information related to the core network 
through a synchronous channel if the radio network 
is a hybrid type synchronous radio network; and 
provides the terminal with the core network operat- 
ing type information and the information related to 
the core network through a broadcast control chan- 
nel if the radio network is a hybrid type asynchro- 
nous radio network. 

37. The base station as recited in claim 36, wherein the 
predetermined location is a core network type infor- 
mation field of a synchronous channel message if 
the radio network is a hybrid type synchronous radio 
network; and 

wherein the predetermined location is a core 
network type information field of a master informa- 
tion block in a system information message if the 
radio network is a hybrid type asynchronous radio 
network. 

38. A computer readable media storing a program in- 
structions, the program instructions disposed on a 
computer to perform a method for interfacing be- 
tween a radio network and a core network connect- 
ed to the radio network in a mobile telecommunica- 
tion system, wherein the radio network has a base 
station (BS) having a hybrid operating type being 
possible to be set as either a synchronous operating 
type or an asynchronous operating type, said meth- 
od comprising the steps of: 

a) determining an operating type of the core 
network; 

b) setting an operating type of the BS to the syn- 
chronous operating type or the asynchronous 
operating type on the basis of core network op- 
erating type information representing the deter- 
mined operating type of the core network; and 

c) providing the terminal with the core network 
operating type information and information re- 
lated to the core network through a predeter- 
mined channel in a form of a message. 

39. A method for interfacing among a terminal, a radio 
network and a core network connected to the radio 
network in a mobile telecommunication system, 
wherein the terminal has a hybrid operating type be- 
ing possible to be set as either a synchronous op- 
erating type or an asynchronous operating type, the 
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method comprising the steps of: 

a) receiving a message having core network 
operating type information and information re- 
lated to the core network as a message through s 
a predetermined channel; 

b) extracting the core network operating type 
information from the received message, the 
core network operating type information being 
inserted into a predetermined location of the re- 10 
ceived message; 

c) recognizing the operating type of the core 
network on the basis of the extracted core net- 
work operating type information; and 

d) setting an operating type of the terminal to 15 
the synchronous operating type or the asyn- 
chronous operating type on the basis of the rec- 
ognized operating type of the core network.. 

40. The method as recited in claim 39, wherein the core 20 
network is of a synchronous operating type. 

41 . The method as recited in claim 39, wherein the core 
network is of an asynchronous operating type. 

25 

42. The method as recited in one of claims 39 to 41 , 
after the step c), further comprising the step of stor- 
ing, at the terminal, the recognized operating type 
of the core network. 

30 

43. The method as recited in one of claims 39 to 41 , 
wherein the predetermined channel is a synchro- 
nous channel if the radio network is of the synchro- 
nous operating type; and a broadcast control chan- 
nel if the radio network is of the asynchronous op- 3S 
erating type. 

44. The method as recited in one of claims 39 to 41, 
wherein the predetermined location is a core net- 
work type information field of a synchronous chan- 40 
nel message if the radio network is of a synchro- 
nous operating type; and 

wherein the predetermined location is a core 
network type information field of a master informa- 
tion block in the system information message if the 45 
radio network is of the asynchronous operating 
type. 

45. The method as recited in one of claims 39 to 41 , 
wherein the core network operating type informa- so 
tion is one of ANSI -41 information representing a 
synchronous type core network and GSM-MAP in- 
formation representing an asynchronous type core 
network. 

55 

46. The method as recited in claim 45, wherein the in- 
formation related to the core network includes a pro- 
tocol revision level (P_REV), a minimum protocol 
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revision level (MIN_P_REV), a system identification 
(SID) and a network identification (NID), if the radio 
network is of the synchronous operating type and 
the core network operating type information is AN- 
SI-41 information representing a synchronous type 
core network; and 

wherein the information related to the core 
network includes a public land mobile network iden- 
tification (PLMN ID), a core network (CN) domain 
identification (ID), a non-access stratum (NAS) sys- 
tem information if the radio network is of the syn- 
chronous operating type and the core network op- 
erating type information is GSM-MAP information 
representing an asynchronous type core network. 

47. The method as recited in claim 46, wherein the in- 
formation related to the core network includes a pro- 
tocol revision level (P_REV), a minimum protocol 
revision level (MIN_P_REV), a system identification 
(SID) and a network identification (NID) if the radio 
network is of the asynchronous operating type and 
the core network operating type information is AN- 
SI -41 information representing an asynchronous 
type core network; and 

wherein the informatbn related to the core 
network includes a public land mobile network iden- 
tification (PLMN ID) if the radio network is of the 
asynchronous operating type and the core network 
operating type information is GSM-MAP informa- 
tion representing an asynchronous type core net- 
work. 

48. An apparatus for interfacing among a terminal, a ra- 
dio network and a core network connected to the 
radio network in a mobile telecommunication sys- 
tem, wherein and the terminal has a hybrid operat- 
ing type being possible to be set as either a syn- 
chronous operating type or an asynchronous oper- 
ating type, comprising: 

receiver means for receiving a message having 
the core network operating type information 
and information related to the core network 
through a predetermined channel; 
extraction means for extracting the core net- 
work operating type information from a re- 
ceived message, the core network operating 
type information being inserted into a predeter- 
mined location of the received message; 
detection means for recognizing the operating 
type of the core network on the basis of the ex- 
tracted core network operating type informa- 
tion; and 

setting means for setting an operating type of 
the terminal to the synchronous operating type 
or the asynchronous operating type on the ba- 
sis of the recognized operating type of the core 
network. 
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49. The apparatus as recited in claim 48, wherein the 
core network is of a synchronous operating type. 

50. The apparatus as recited in claim 48, wherein the 
core network is of an asynchronous operating type. 



ecommunication system, wherein the terminal has 
a hybrid operating type being possible to be set as 
either a synchronous operating type or an asyn- 
chronous operating type, the method comprising 
the steps of: 



51 . The apparatus as recited in one of claims 48 to 50, 
further comprising a storage device for storing the 
recognized operating type of the core network. 

52. The apparatus as recited in one of claims 48 to 50, 
wherein the predetermined channel is a synchroni- 
zation channel if the radio network is of the synchro- 
nous operating type; and a broadcast control chan- 
nel if the radio network is of the asynchronous op- 
erating type. 

53. The apparatus as recited in one of claims 48 to 50, 
wherein the core network operating type informa- 
tion is one of AN SI -41 information representing a 
synchronous type core network and GSM-MAP in- 
formation representing an asynchronous type core 
network. 

54. The apparatus as recited in one of claims 48 to 50, 
wherein the predetermined location is a core net- 
work type information field of a synchronous chan- 
nel message if the radio network is of a synchro- 
nous operating type; and 

wherein the predetermined location is a core 
network type information field of a master informa- 
tion block in the system information message if the 
radio network is of the asynchronous operating 
type. 

55. The apparatus as recited in one of claims 48 to 50, 
wherein the information related to the core network 
includes a protocol revision level (P_REV), a mini- 
mum protocol revision level (MIN_P_REV), a sys- 
tem identification (SID) and a network identification 
(NID), if the radio network is of the synchronous op- 
erating type and the core network operating type in- 
formation is ANSI-41 information representing a 
synchronous type core network. 

56. The apparatus as recited in one of claims 48 to 50, 
wherein the information related to the core network 
includes a public land mobile network identification 
(PLMN ID) if the radio network is of the asynchro- 
nous operating type and the core network operating 
type information is GSM-MAP information repre- 
senting an asynchronous type core network. 



a) receiving a message having core network 
operating type information and information re- 
lated to the core network as a message through 

10 a predetermined channel; 

b) extracting the core network operating type 
information from the received message, the 
core network operating type information being 
inserted into a predetermined location of the re- 

15 ceived message; 

c) recognizing the operating type of the core 
network on the basis of the extracted core net- 
work operating type information; and 

d) setting an operating type of the terminal to 
20 the synchronous operating type or the asyn- 
chronous operating type on the basis of the rec- 
ognized operating type of the core network. 

58. A base station for interfacing among a terminal, a 
2S radio network and a core network connected to the 

radio network in a mobile telecommunication sys- 
tem, wherein and the terminal has a hybrid operat- 
ing type being possible to be set as either a syn- 
chronous operating type or an asynchronous oper- 
30 ating type, comprising: 

receiver means for receiving a message having 
the core network operating type information 
and information related to the core network 

35 , through a predetermined channel; 

extraction means for extracting the core net- 
work operating type information from a re- 
ceived message, the core network operating 
type information being inserted into a predeter- 

40 mined location of the received message; 

detection means for recognizing the operating 
type of the core network on the basis of the ex- 
tracted core network operating type informa- 
tion; and 

setting means for setting an operating type of 
the terminal to the synchronous operating type 
or the asynchronous operating type on the ba- 
sis of the recognized operating type of the core 
network. 

so 

59. The base station as recited in claim 58, wherein the 
core network is of a synchronous operating type. 
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57. A computer readable media storing a program in- 
structions, the program instructions disposed on a 
computer to perform a method for interfacing 
among a terminal, a radio network and a core net- 
work connected to the radio network in a mobile tet- 



60. The base station as recited in claim 58, wherein the 
core network is of an asynchronous operating type. 

61 . The base station as recited in one of claims 58 to 
60, further comprising a storage device for storing 
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the recognized operating type of the core network. 

62. The base station as recited in one of claims 58 to 
60, wherein the predetermined channel is a syn- 
chronization channel if the radio network is of the s 
synchronous operating type; and a broadcast con- 
trol channel if the radio network is of the asynchro- 
nous operating type. 

63. The base station as recited in one of claims 58 to 10 
60, wherein the core network operating type infor- 
mation is one of ANSI-41 information representing 

a synchronous type core network and GSM-MAP 
information representing an asynchronous type 
core network. is 

64. The base station as recited in one of claims 58 to 
60, wherein the predetermined location is a core 
network type information field of a synchronous 
channel message if the radio network is of a syn- 20 
chronous operating type; and 

wherein the predetermined location is a core 
network type information field of a master informa- 
tion block in the system information message if the 
radio network is of the asynchronous operating 2s 
type. 

65. The base station as recited in one of claims 58 to 
6C, wherein the information related to the core net- 
work includes a protocol revision level (P_REV), a 30 
minimum protocol revision level (MIN_P_REV), a 
system identification (SID) and a network identifica- 
tion (NID), if the radio network is of the synchronous 
operating type and the core network operating type 
information is ANSI-41 information representing a 35 
synchronous type core network. 

66. The base station as recited in one of claims 58 to 
60, wherein the information related to the core net- 
work includes a public and mobile network identifi- 40 
cation (PLMN ID) if the radio network is of the asyn- 
chronous operating type and the core network op- 
erating type information is GSM-MAP information 
representing an asynchronous type core network. 

45 
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FIG. 1A 
(PRIOR ART) 
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FIG. 4A 
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FIG. 4C 
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FIG. 10C 



INFORMATION 
ELEMENT 


PRES- 
ENCE 


MULTI 


IE TYPE AND 
REFERENCE 


SEMANTICS 

DESCRIPTION J 


OTHER 

INFORMATION 

ELEMENTS 










MIB VALUE TAG 


M 








CHOICE MODE 










>TDD 










»SFNPRIME | 


M 




INTEGER 
(0.2..4094) 


SFN=SFNPRIME(FOR FRIST 
10ms FRAME OF 20ms HI). 
SFN=SFNPRIME+1(FOR LAST 
10ms FRAME OF 20ms TTO 

lull 13 f 1 VvViL. vl lVIIIO 1 1 l|» | 


NETWORK 
CAPABILITY 
EXTENSION 
INDICATION 






• 


A VALUE OF 'FALSE" 

INDICATES THAT THE INITIAL 

UE CAPABILITY IS INTERPRETED 

ACCORDING TO "RELEASE 

99(FIRST RELEASE)". 

IF THE VALUE IS SET TO 

TRUE". A NEW DEFINITION 

GIVEN IN A FUTURE RELEASE IS 
Anncn Tn tunc imcpiQH atipim 

ELEMENT. 


CAPABILITY 
EXTENSION INFO 


C-IND 






NOTE 1 


REFERENCES TO 
OTHER SYSTEM 
INFORMATION 
BLOCKS 




1.. 

<MAXSYS INFO 
BLOCK COUNT> 






SCHEDULING 
INrUHMA 1 IUN 


M 








L>IN INKJnMAIlUN 
ELEMENTS 










CNTYPE 


M 




ANSI-41 














ANSI-41 

INFORMATION 

ELEMENTS 


C-ANSI 








>P_PEV 


M 








>MIN.P_REV 


M 








>SID 


M 








>NID 


M 









41 



EP 1 073 296 A2 



FIG. 10D 
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FIG. 1 1 B 
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FIG. 12B 
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